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(57) Abstract: A nonaqueous electrolyte comprising both an ionic fluid which is 
represented by the general formula (1) and takes a liquid form at 50°C or below and 
an ionically conductive polymer. This electrolyte brings about secondary cells and 
electrical double layer capacitors which are excellent in charge/discharge efficiency, 
stability, low-temperature characteristics, and so on: (1) wherein R l to R 4 are each 
independently alkyl having 1 to 5 carbon atoms or an aikoxyalkyl group represented 
by the general formula: R* -O- (CH 2 )„- (wherein R' is methyl or ethyl and n is 
an integer of 1 to 4), or any two of R l to R 4 may form a ring, with the proviso that at least one of R l tu R 4 is an aikoxyalkyl group 
described above; X is nitrogen or phosphorus: and Y is a monovalent anion. 
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s T &&&©&# ©If, «k0-JiiB;fi«rttfc{Kttfc#*16»*£ 

20 #fc, ±SB#^ + fcE£tt:nStt^*W?-*<b^»*#2««J:© 

*i#»*sn5*6, «fc b— H«#»©jBi*fii#flB:*j&i*«>* a 
vi«©T, £jEte=a*s^&^T*fc£4&?&«ss«bTfcs# u v-© 

= *7G»! BflligC, £©B^^fc^ft©#^«#*B2K:*&*otr>ifc¥ 
ffiS^Aiii^^KI g (semi-Interpenetrating 
Polymer Network; (semi-IPN) ) UlSt 
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£7c, ^t>iltt!l5rf ilTfe, ±f3SH 1 <Z> # tK m fl? St T? Ifc U§ 

*>mm&Mft^/Kfo&-mfef;*^-tz>ik?im =0.00 

1 ~ 0 . 1 , # K: , 0. 003~0. 005 

So 

tHUX5 1 1/>^'Jd-J1/ (^7>?i2 0 0 - 1 2 0 0) f©7^U 
2-kKD + y^?JM3'^ l JM 1 N, N-y^f f 7S /ifJl' 

ymmvkmtt^fc&ifotzm^x s em i - 1 p Nii&f^t^i 
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^ U U Xf 1/ >^ U 3— ;p 200-1000) , 

ij JWft#U yoHl/>^'J ;p (¥i§#^*4 0 0 ) > 2 - t 
FD + ->-l, S-y^^'Jn^i/yD/O, 2, 2 - t! J* - [4 

- (^^^'jD + ylh*^) 7xx;U] ^D/O, 2, 2-tfX- 

2, 2-tfX- [4 - (^^i?'jD^->lF + '>-#'Jlh*-» 7 

^ u u ix >^ u 3 — )v (w-t^ft^m 2oo~iooo) . 
&T9V)vmi, 3-yfi/>^'jn-;k s>7£> u;h*i . 6-^ 

^0 tf U->^U n-)V (W-i%fr?m4 00) , 2 -kHo + y 
-1, 3-y7?'JD^->yD/0, 2, 2-k'X- [4 - (7j"J 
o + ylh + y) !7xx;U] 2, 2-t:X- [4- (7* 

ijD + ylh + y'i?Ih + y) 7ii;|/] 7*D/t> 1 2, 2-tfT. 

- [4- (7^7 u n^v-x h*^ • >J?Ux h*v) 7xx;i/] 7*0/1 
>, h U ;*^P — h U 7^ lj h , HU^f D- JP7*D 
A>h'J^^i?'J f h7^^n-;M^>h'J7^ !Jl/-h, 
^ h ^ ^ >7 h77^'Jl/-h, 7j<Stt^ >V7 9 
iJU-h, * > 5> * * £MJ I' — K MJ * a 5 s * > 5? .* 
^y-;P7^'Jl/-h, *iiJD^y^D^>^^X>y7y Uk- 
K # U X7rJk^7^ U I/— h> *UXXf Jky^^^'J 

4>(csjS'ftxaig-&^ 2 m&±m-r sits® &vj-m\zm^ e»n 
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± 13 s j« 14 - m m & s ^ w r * as £ « © * t %> # k $? s v v »k j& «■ 

t;?-tLTtt, TI3-J&5£ (1 5) ^Sn§*Ut^'>7J^ 



(fib, R 6 ~R 8 tt, 7jcmiM^, *fctt**-;u*. x^^s, 

io n-yatM, i-^otJH, n-^?;H, i-^^at, s 
t -^^;wa6«!©^*» i ~ 6 , #i:i~407J^ji^ 

1 Otff^iStSfeCT^?) , !fll<IJR 6 ~R 8 ft 



({B L- , 5£f > R 9 ~R 1 1 tK*®^ Sfeti^^JbS, X^;W 

s-y^)vm> t - ©Kit i ~ 6 , #{ci~4<dt;w+ 

±iEiS (15) fc&l^T, 00*. X = 9 , Y= CK R 6 = R 8 = 
25 C H 3 ifi& Hfins. ± 83 iC (16) JC *5 ^ T , to*. 




— (15) 



R 9 O R 10 
I II I 
H 2 C=C-C- 0-(-CH,CH 2 0 CH 2 CHCHg- R 11 



- (16) 
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«A=2Sfcli9, B=0, R 9 = R 1 1 = CH a ififf £ b < ffl V> £ *l 

t + yTJl/^l/X^^^tttS^yxXrJHk^iltt, ±13-1" 
■tZZtiZk*), semi-IP N«U6© = ^5cSI«*5/ h "7 - * #1 

O^x^^Ji/Yt^-^/^y xxfW^fe] =0. i~2> #i;o. 

3~1. 5 (yIXfW^%/ h U XXfJHt^ft) = 2-15, 
If 3 ~ 1 0 

&h^tS$B.f$®&mfc2H1tmmMte> s em i - I PN#|jtcDH& 
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*mm\zm mm* * rt's tut. -»o»itt*st. - ti 

fa * * H t 6 » * L Vi . 

*&, ^if^^cftina, 5fe^> jfitt* **. 
'f/^&f^tfen. cine. © i 2 aw±<&m*^ 
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m~?$>2> *r y J- x > ? '? v 5 . Tir^U>^^^^^$?SLVi. 

0nm~10Mm, $?£L<«10~10 0nm, ctOSfSb<(12 
s 0~40nmT&9> # K , Kil^^Of^ti© 1 / 5 0 0 0~ 
1/2, #l:i/ 1 0 0 0 ~l/10f$5It #0? * L . 

to. i ~ 2 o mmm, l < « o . 5 ~ 1 o sagBT&s. 

is u;u*\ I'J-f^H, 5toHy3\ s^fcf^^, 7xy-;mr»»'ft 

AW >^-tJ? u v-i: Lx, (I) TIB3C*»&Jft«£>fc»iH* 
1 5 0 ~ 8 0 0 S«%©$EfflT*a5?)^pJMtt#It, (I I ) yym 
&Mft*1(tWtm* 1 IfiT, (I) , (I I) ©2 1K±^ 

sfc, _ti2 (i) <Dm*sm&mmte. Tm&frzj&tbftmmm&i 

5 0 - 8 0 0S«%<D^fflT-&i9, i?)jf*l<lj:2 5 0-5 0 Ofi 
S % , $SII»Sl/<(i2 5 0 ~4 0 0ii%Ti&5, 



2 o x:x-^mmm : mz 2 4 at raga ^r^ossm^mmmmayms ( g ) 



Sg^lf? (%) = 



2 cc-c^ssigicssmr^pr^nisflgcosa (g) 



X 1 0 0 



25 ±E < I ) O/W >y-7}? U TfE-jM (17) T 
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- (17) 



(j£4». rte3~5, s it 5 ^±©M^^^f. ) 
^td, ±13 (I I) O/H >^-#U 7-l?»57 
mtLXit. mz.it, #U7>y<bt'r'Jr> (PVDF) > 7y{tk* 
8 -Ur>iA + D-7^t0 7'Dtf I/>i©^i^«c CP (VDF-H 
FP) ) , 7 yfcld=.V 7> £1lLfc3 7yftlfl/>t©*l^# 
[P (VDF-CTFE) ) *^j?Sl<«^6n5. C tl 6 <D ft T 
fe, 7 yfclf— U 5 0 fig %&_L, # 7 Oli%K± (±l£ 

500, 000-2, 000, 0 0 0 WJK> <fc Off $ b< 
t£ 500, 000-1, 500, OOOT*§. 

utlSo;H>^-^U T-oasjPStt, ±8BKillRW» 1 0 01 

is mu\zii$hT, o. 5~2ofissu, »k:, i - i o aasBT-fe-S) z 

20 ^ •§> o 

tiz^o, ttm&mMtfmznz z tizfc&rf. m^o)^mit, m\z 
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u x r )i> s - v a m * tz tewtit r )v s - a £ # v> z> z. t £ b < > 

ofc ntfj&f$.ztLtz7.$> >rt~?)Vi/- httm&mm-v&Zo 

^fe, momi* ti/tB, as. i-2oo»m8itT*5A«, m@ 

©&&&<£ <^nii©^^^$#g:-r?> 8~i 

Lift m&m\zmm&*tt^i?g %h(Dx~&n&&\zmfeizti:< , 

A-#>^^XA-, ^iii, 3*2*H&h AiiH$&, iHt^ 

sn, ens® i m&w&T*£tc\t 2 @j^±^m^^t>-a:Tffl 

Vi* uft^Cttfe, #-tf>^ y ^ ©-ST&-5 

Onra~l O/im, !?St<IJl 0~1 0 Onm, «fc?)$?3;U<«2 
0~40nm-?&9> # K , iiiEfSli^©^^^© 1 / 5 0 0 0 ~ 

1/2, o oo~i/i ot^Set a* jif si^. 

TO. 1 ~ 2 0 fltf. L < « 0 . 5-1 OligBT^^. 
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^^©mm-M*^ a->*«, gt^nfg, y-hs/tv 

tftii. -tie. ©lEIlSF^CfrSSi^c-trA u--^ #7j<m#?« 
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m v xfi s *> <d *m ^ s z. t # § . 

±IBiElS*m#t Lift 7JkS-fA, ^*>, 

s - # a m * 7 ;p s - # a m&&m t m& t © mm& e> it 

^STtt, _h|3IE@?S^R<i: UT, U ^ * A -Y * >•£ W t> )V n f 

KflStt) tLKt 09Aftf. LiCo0 2 , L i Mn 0 2 , LiMn 2 
0 4 , LiMo 2 0 4 , L i V 3 0 8 , LiNi0 2 . Li s Ni,M,. 
y 0 2 (fit, Mte, Co, Mn, Ti, Cr, V, Al, Sn, P 
b, Z na>Sattft4iJ>fc< £fe 1««±©&JBtc*&«L, 0. 0 

5 ^ x ^ i . io, o. 5 ^ y ^ i . o) m>tfm\<fiE>nz> e 
jEmmmmumzh. >&mizfcUTmnti&nto-?2> z\ s. 

tittHfJ, ^-#>^77f, 7-«;fi>^7>^< 
>~7?y?. RXtifife, 3£3*Jti&, AJ6*»fc- 

±IB!E@ffl A-T >^-Sai«i»C*^T, A< >^-# U V- 10 0 



# 
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mm&izttLxjEmm®ne>Witiamte 1 , 000-5, oooitas. 

$?£L<rai, 2 0 0 - 3, 5 0 0 tiSlif$D, ii^OiJDlS 
20~ 5 0 0fi*g&, iff * L < « 5 0 ~ 4 0 0 S*SBT&3. 

(Dmmmwh b < rajtSK, a*< >y-tf u tMrnfemntzz. 

^ ^t, aw >^-^ U LTii. IE® £1^ C h<D&m us £ <h 

AW >^-?H >J -7- £JHi?£#l It VX<£tSfkM 

mm, x**a> h * mvt, *^htf^ 

-f 5t>*®:m • fatti-? Z>fflM& 8 , 9, 10, 11, 12. 13, 1 

4, &cktf i 5 m(D7tmfrz>m\%n < 1 1> 1 mvmtm, 

U ^Jl £ LTlt Li, Na, K^/^tHfe>n, 
7iV*U^I^itlTtt, ^JAti^^L Li-Al, Li-M 
g, Li-Al-Ni, Na> Na-Hg, N a - Z n ^rt^ £ tl 
•5 c 

i§k?ns4>&< i i m<D7hm<DmitmtL lki #j;ttf. xx^-r 
mmityo (s n s i o 3 > , uf^Atitk'xTx (l i 3 b i o 4 ) , 

U?^ Atftl© (L i 2 Z n O z ) tg^tf Stl3o 



# 
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mC< m<K®t ITtt. Uf!>Aliifttt (Li x FeS 2 (O^x 
^ 3 ) ) , 'J Afifc-fblH (Li x CuS ( 0 ^ x±S 3 ) ) 

5 ft#:Wtfa, L i x M y N (M=Co, Ni, Cu, 0 ^ x =S 3 , 0 
^y=S 0. 5) , V ?V (L i 3 F e N 4 ) *j&*#tf&ft 

5:t#Tt5. *«»tLTtt. ±jfc©jE«JB/W 

±EftIf/H AW >^-^ 'J t — 10 0 

is fi*ttfc»LTAffiJgto»©«§in*tt 5 0 0 ~ 1 , 7 0 » 

ii/<B7oo~i, 3 o oiisutSD, mmu<Dmw&n o ~ 7 

OSaBB, !ffL<B0~40iilT$5. 
20 N-*^;!/- 2 - bf D U F> (NMP) , -^^fW^A7 5 K , 

m.j&g>}i 0 0 11^1:^1x3 o~3 0 0 mmffife&T'&Zo 

v»t. tt««fc*sW-*ig*rKS©ff£ ft l 0 
~ 2 0 0 m m. #11 5 0 - 1 5 0 m m © — & fcJBritT 5 £ £ *« 
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PTFEM#7^1/A, ^77 hi, 3 >|&|£ • 

U-*£IE«£Affi£©IBIfc:4t'«E3-fr, mf&^H K JRg L & , 

G&G-t zibet® &m ^zm^\z\t, ttftKffl&fttt&asJfti't mis 

x*;i/^-M, ffi*&S> *<fc£©«nfc#tti&»fc-5 £ <fcft 



* 




WO 2004/027788 PCT/JP2003/011978 

34 

<t£W (6) <D&f& 

OMe 



(6) 



^if^7S> (HStfc* (80 M) 100mli:2-^^->l 
o^-f H (ilftf (*) «) 8 5ml tSfl^l. #<=>nfc 
s I^ilS^^-hi'L'-^^ian, 1 0 0 t CT 2 4 VZfflKl&Zlitzo 
£ <D B# , ft JEE & . 0. 1 ' 2 7 M P a (1. 3 k g f / c m 2 ) T? * o 

fe 0 2 4«riwtfe, mm vitm&t&Lj&Wit<Dm&®\z*mfc* u ^a 
2g^sijnfc#*«£#iftn- hT?#Scb&. a sic, ^{b^^i/> 

.o (SlftWailfil (80 ») 1 0 0m 1 &m*«ltti-r*J*fe£ 2 Bffo 

a (w^Mum («) «) *jn*Ti&*iL, ffi&nmvtc. 

Kl"OViT*£E3Re*ff Vi, 13 5 *CttiE©«#* 18. 9g|ft. 

is z.<nik^mifi 2 - * b^>x^;i/^x3^7S>Tr&5;i<h£ 1 H- 

f# Zftfz. 2 - ;* h + ^lfjk^IfJVTS > 8 . 24glrb7k 
F o 7 7 > (SlTt^E^XIi (#0 fi) 1 OralCiib, 3cJ*T, 3 

(fii^ilii («c) S3) 4. omi^inxfco 3 0M, 
jeew*l, aztatmrnft*:** (ft%Mxxg («o M) - 

f h7tFD77 >!TBiIL, 2 - ;* h^^X^^^X^;!/^^ 
JP7> ; E-1) A3 Vm&& 1 6 gffc. 

25 1 5. 0 g & 1 OOmlKSiU if {biS (Hfcfc^ (80 
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H ( 2.5 -C) T?J£#tt (6) S12. 3 9 g#fc. 

[£f£#J 2 ] jfcjt^ (11) O-grfijc 



Et^ \ (CF 3 S02) 2 N" 
Me 

1 <h |W| Sttfc 2 - j* F + yl^il'ylfJMf 

;i/7>^-£A3^5ji:&10. 0g*7-feh-hU;i/ ( W HUt ^ 

(*) s) 5 omLCigitfc. unic h «j yfrj-a * ? >m^ 5 K 

fiT?tt#1*©rt;£<* ( 1 1 ) * 6 . 8gt#Jt. 

tJ? U I?l/>^U ZI-JU4 0 0 0 (PEG 4 0 0 0 -S, 

£ (») $5) 6 0. 2 0 mg§&£, 4, 4' -i?7i-JM^>^ 

Vv7^-h7. 8 4mmmtZi±&?>-. g*&»T, 120 c CT-2 

h#hb«#, m&vrcW.* i. 4 - >v^--;n . 8 6fis^^*n 

Jfc«# SflSl D ttl L » 1 0 0 tf 1 2 RSIBIiJnJ&L* #^^PJ5«RX^^ h 

# 6nfc# u >mm<Dmm¥i%fr?m (mw) « i . o 5 x 

1 0 5 T* & -o it. 




•01) 
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8gOtHD4 ; y^Dt;l/tJl'D-X (=E)im&g. (MS) =4. 

6 5 . B#Wii (**) S) *40 0mLO7'£Un— h'J JUcBIJBS 

4m*%©7jcS?{b± hU^A*»jRlmLSlnAT3 0t1?4^ 

\Z& htc £ Z. 3 N 7 . 3 fi»%l?&3 £ t3&^J^ Lfco HOtts^ 

*-3r->7;u* u b'-^7Ji/3-;i/ii^ 

5 0 0, H=.J17 JVn-)l^m= 9 8 1 0lig|5i7t h> 

7 0fi*gB «#T*T?*»flS?- hUUAl. 8 1 S*g&£ 

fe. c©»«ki^u s/ 6 7 m»SB£7-fe h > i o o mm^iizm 
frisTcmwi& 3 mfflfrttx'&* izmnah. 5 oicTsttmfttt. r& 

■€-ott»<»**«)T7K4 0 oa«SUfc»«Pb» gfcHT'fftl hfzWi. S 
mmmo. iS^I^Siltvk Fa + ->ya tf;Hb# U tfx;PX 

uCt, PVA0ifi»fm44T^O. ^ U -> F-^M©» 
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S.) PVA©#fi^f IS, 4 4+ 7 4 ntS5. Z. tl t > tt&*<£> 

p v Ammtnzntztkj&mommt & *> t\z it. #tB b7c¥^o 

^ejl^&g (MS) n=0. 74Tf»5ft, 

— 13 C-NMR7^nJI' (Var i an VXR 300 
NMR spec t rome t e r & ffl V> > i#j£D 2 OTDEPTiPJ] 
5£) SfetC *KfS©P VAfi&cD-C* H 2 - C (OH) H-=L 
-^OC'*-^>y^7-i«S (A) © {& © # — #yi/>f 

i-fr&m (O i0tt«*>6*Jiifc?^t;niiit (ms) tto. 9 

5 TSofc. 

$6.(3, (A) *5=fctf (C) ©->^^-;i/3S«SJt«r* d ticto » 

*£)&©- (CH,-C (OH) H) -ZL-yhftm&Mtb&t, * 
K&frmait. 0. 5 7T*ofc. 

^^^Dtf;US (DHP) ©£jS#2pbte0. 43 (1-a) £ & D > 
DHPi0¥i^«$ ( L) tt» L=MS/b=2. 2 1 £ & S . 

#e,nrcp vA#u , 7-3iissy**ti->2 oaasptT^ u 

0 . 16 MSgB£ l asffi©7Kk:»»Lfc*»fl;^- h U V 

mux. 25t;Tio i^ma#Lfc. -f <r 

h IRC-76, *)VH J (W) m £J§tr>T*#nUfc. 
^•>2Sf*»l&**S'J b7cf£> mm\Z 5 0 Iia<D7t h >£*P*.T^F 

0 0%) Hi*t*BTtfe. 
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500, ¥~)UTJizi-)ittm= 9 8 %u±) 3mm®t. 1. 4- 

2 0 m»SI5 1 , 7i"JD"hiJJH4 fifi SB <h 
»#TT7KK<b^- hU^AO. 16 S*S&£* 1 S»gB K Bffi b Tczk 
tClJPA, 2 5 *CT 1 0 Jftfflm&VfCo 
-< *>£#H£)I£ (7>A'-7-f h IRC-76, *)\si3 J 
(W) M) &m V>T*fn b7c„ ^;T>£&«f)It£}tB'Jb7c&, ^^tc 
5 011^07-t! h >^JnA.T^^%^jSS'Jb7Co Til b >i§?££ii 

SfETfcTittfrL/!:. MtfrlBI?- ^ - 7 JfclR "T 5 

$ -& x -> t y x 5 1 ; i/ { b $ n fc p v a ei s # & » . 

(»i$ioo%) zttimmx-ztco 
immm 1 ] iMLSMg 

3 T?»&nfc# u yu*>mm 5 m«gi$£N - ^ 2 - 

tro u H > 9 5 SfiSB<h&#2i£rb, # 'J C7 1/^ >flf|&*«t&»fc. 
#6nfc#U *£«*tJP*« 3 0 umtte* J; -5 fc: H 

Hldcfc D&*fbfc&, 1 2 0 tTJ 2 P#ra«EE*£«b, 

±CfcT#&nfc#U 2 4 cmX4 cm©^c*S»C 

+f- 429 IB (T> J l/>h-^^yD> ? - (4*) 8) £&fflb, 

25t, jssftiMHzc^its^'J 1 ? v9 >mmm<Dktmmm&w 



# 
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&mw\z2 4«fiais«-rsi:tK:j:o«*»*^«s-e:. 

<-f *->3l*Ss©W5£> 

t^«LfcK» : ?*#KJ»*«*2«[©|iBfc«E*a/u , T?. 2fl5flt-f > tf 
-^>*&Kefc D 2 5T3T©^:*>^m¥£a!l5£bfc. ^-©i&^> -f 
*>il$S, 2. 2 X 1 0 " 3 S / c mT&o ft. 

± ib \z x ft m l & a # ^ « m n m & & m m & «t m m t v x a & « 

#ftJ8S©mffc®«, */tft«Mfc»l/T- 3 . 0V*6+3. 0 
[Jt«« 1 ] 

ttftifttt£tg*K/P*s 3 OtfrntaSiSKHi'^-^I^-HtiO 
lfc:flrLfc«, 1 2 0tT?2I^IB«E«j|U, #U*fl:l£ = ;uaN»jg|* 

<J£gfft^©iB!l£> 

±gl:t§^nfc^U «fttf-;HlfJBJBt* 4 c mx 4 c m©*££ 

<it5#^mfl?sciR©^is!> 

±BBfcT#6*lfc#Ul|[fl2lf = ;HlfJ»glft^j«« 1 xm^tltt^-t 
8? f? 
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t>H$*!8i$lfc. ^©^> ^ft>il$tt. 9. 6X10- 
4 S / c mT* o 7c. 
s [iti&fcl 2 ] 

&J&09 i *e»snfc#u # 1/^ >«meK* % i -x^;i/- 3 

g/ttftfcMlCtt IT. -1. 8V*6+2. 7 V 

Tr&o 7c. 

^±©J; 5 -£fiJcM 1 <D4 *> &m ft &2>#V 

t>, -t ^->^mi4t^inT^s c tattoos, ^fe, #5g9i©-f 

m&m (MSP 2 0, KBiftfb^ (80 m 8 5fifiSB<h, T±?- 

u>y^y ? 1 0 mmffit, IU7 y^t*— ijr>i 0 m*gfl&N- 
25 2 - ^ d »j h > 9 0 a«a5fc»»bfc»«[ 5 0 mm&t , n 

- 2-tfp'j k>i 6 5iigcc^i# - m&is, ^-7. h 
«©»att*ai-&aij&»fc. c ©#«tts«£aii&gfefc7';i'$f&± \z 

W $ — ? FHiOi*LfcI, 8 0tT*2lfKSiL, m^© 
J5#tf* 30tfmta5J;5 Ho-j|,yi/X b TIEU £f£§g L 7c. 
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±m\zTftmvtcftm&mm* 1 2 mm <t> 1 2 osx d > 

3 mm (Md #) D IX 0 , £/£#J 1 Tftfifc Lfc-f * 2 4 P# ^ 

fl5« L = **AS/* fc-3V>T35*ll#0±IR*JE£ 2 . 5 

V, Wmft<Dm±nf£Z 0 V , 5mA/cm 2 <hL, 

3. 4 F/ g fco 

cms 01 3] m%~mm*>rrt : y? 2 

-:7 k- KK:«fc 0 8ft*fLfc&, 1 2 0 2 &HrttE%l& -fe^D 
DCtSfltt, 3 2. lF/gtft^fc. 
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wm& 5aagp^yo tru - h 9 5 

1 2 0 *ct? 2mmM&i&mv, ^^^7 )u^-u>^mm^ u h-;ut 

n«K»*fT-3fc»*, 0 33. of 

20 &m) 

5 ^nfc->7y SKife-nsi* u k'-;u7 

i/-h*(aDitbfci. 1 2 0 t;t 2 p^mje&^l, ->7SMm 



WO 2004/027788 



43 



PCT/JP2003/011978 



mmu&i&ft^rci&&. frm&numrcr) <D&m®mte. 32. 4F 
<#u if u v p-jimmfcmvupm) 

^J&M 6 T#£>*lfctf U if U -> H 5 fiSSB £ 7 P tf V > 

£#fco f snfc^'j^'J -> 3 0 nm 

t^5i5f;^^-^l/-Hl:J:r)itlfcl, l 2 o "C 2 B# P*g 

f^isibfe# u if u K-;p^^#^^fflVifc^^«, i tmm 

^^M^^ff o7t^*. ftm&mmmrc o (ommmmiz. 32. of 
/ g tsofc, 

< « #m mi f£ #i iM cd M > 

^i6JK7jcMS$n7c:7H •Jx5 1 l/>ifUn"jl,^^^i7U^-h 
+ yk>jL^7ht=9) 1 0 OliglSt, ;* h + ->tf >J X^l/>if 
'J n-;U^E J * $ i/ ij U- h (^-^v-1^>zl- y h^t= 2) 70. 1 
5 SSSB<i:, hU^?o-;l/^DA>h'J^^^'J I/-h8. 4 IS 
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-)\,T)VU-)\,mMfc 1 7 8 . 5 6 fi»gB££M£-L> Z-<DU£Ufc 
m&t 7 y /\f 7.4 V^fD- h "J Jl/ 0 . 5 SaS&SrJnA 5 21 t('«tf 

ftttfll 1 tW«fcff«lxfc»fiStt«a 2 & 1 2 mm* C. t^n 

- 7 1 /iu — *? (t f 40-35 ~y#>mmmxmm&) £ 1 

ifc*Kift*tT o fei^m, ftM&nmmtc D (D#®^*«, 31. 5F 

Eiffi«lStbTL i C o 0 2 9 2 S»gB£> #m$J<h bT^r ^3=- 
x. >75 y ^ 3 » # U 7 y 'fbk*- U ^> 1 0 BSSBfcN- ^ 

5^;P- 2 - tfP U F>9 0 5 OliSii:, N- 

^ 2 - tr d u h>2 osmbb££&# • i^u, 

K>mifilstc'&, 8 0 tT 2 mm&m L, M©S^3 0/imtft5 

tlffifeli: 1/TMCMB (MCMB6-28. IE # 7. ^ 5 # ^ 
(tfc) St) 9 2 SfiglK iSck^jR U 7 yftf" U t-*> 1 0 SSg&£N 
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2 - t:p u k>9 o mm&\z® mvTcmm 8 o sssfct, 

N-*^^- 2 - tf P U H>4 OfiSgE££Ji# • S-^b, ^-Xh 
#c©Ji® Jim £CD|HS/l,mi&^£$a?t±K> 

2 t# cnfc-r 9 6 mm&\z h u ? )v*u * * > 

io ±BKTff8l/fcIItfti**n^ftl lmm*, 1 2 mm 4> \Z 
WDBltK ±ETHSEUfc*tf#fcgb, 3 0 ftmffi&T Z> Z\ £ \Z J: 

o^-^its-frfc. mmm 1 cTfesgLfctf u * v$ >®m 

m&l 3 mm <f> \Z® DflX D > ±IBT?PM l< fcmMWilZ 2 4 B# mm? Z. 

t \z £ x mm mmmz^mz^rziEmiiMm*. 

Sits £ <htc,fc 0 . -Ml^Slfc. 

is^L^-^tt^fcoviT. 5femmjE§4. 2v. %.mnf£* 2 . 

7Vl;itL, mSSt^^O. O3raA/cm 2 0^1StMllti 
20 fcijgJil, i$tiO. 7 0 5 mAh, 1 V'f Z )V S (Dlt1&n,m 

f 73. 8 % £13.-3 tc„ 

immM9i ~^mm 2 

25 vife^^-ti, ^ss^j 8 £mm \z~frmm&ftfS.vfco 

^SLfcr^tsto^TniM 8 £ mmoittemum&ff^ rem 

IfttiO. 6 9 8 mAh, 1 V -f ^ ;k S <£> 3fcSfc MM m 7 3 . 

2 % 
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immrn i o ] -$:mm 3 

1»§I 0. 7 0 3 mAh, 1 U->C £ ;U B ©5fejft*i»¥ 7 3 . 
6 % «fc & o 7c . 

[Altai i i ] -&nm4 

Ytm Lfcr*«}||:o^T^«« 8 £ P5«©3fe fro fctt 

tji^iO. 7 0 0 mAh, 1 # ;H <D%WL 7 3 . 

0 % £ o 7c . 

^, I»§1 0. 6 9 6 mAh, 1 It-T ^ ;i, g © 3tf&m%) & 7 2 . 
9 % iite-o 7c. 

[iiii 3] 6 
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U n-;i/^E y ^ 37 ^ U I/- h (3-* ~> v yn.- v h Wl= 2 ) 7 0. l 
5Mm&£. h <J ^^D-;i/^P/1> h U U h 8 . 411 

s -;i/T;P=i-;i^i|ig^ 1 7 8 . 5 6 SSSB£ Sr^g^ - ©}I£-ffltfc 
114. 5M»^tC*fL,> Hifi^J 8 Tl!MLfcmfi??££ 8 5 liSt 
7\/h*;W V^fD - h UJK). 5 ftS^£2jP*.£ il £ {C=fc 0 ttM 

io mmw8 tmmiztt&LrciEUtfimt*. ^n^m i mm ^ , 

1 2mm<^l:«D«i3, tlVn-7t/tl/-^(TF 4 0 - 3 0 n 

T?«fBHU» 5 5'CT?2 «fM, 80-CT'O. 5 B# M tin ^ L y ^ to 

20 tl§iO. 6 9 2 mAh, 1 Ir-f i7 ;|/@ 0?Efti3fi$ 7 3 . 

1 % t &o 7Co 

ClUJSM 1 4] 7 

mmmt vx ±mxmmvrzmmm^mm vrcumz. mmm 8 t 
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^« IJttiO. 7 0 8 mAh, 1 1M ^ ;U @ <Dft&m%im 7 5 . 
5 % £ 75: -p 7c o 

c^nsey 1 5 ] =jznm 8 

mmm 8 izt ft mvrciEffi* i 1 mm* icttosiD, *ss#j8-ep 

IS b female ft L, 3 0»|lfl*£E-r«Ilifc«fc D 
$ e K, l T f£ML. 7c tf; U V\s9>mifcWk& 1 3 mm* \zW D 

ID, §£M0j| 8T!i^L/cm^^lC 2 4NfiSt^ cl:±oTl)|« 
£-g-5t£-fr7co £ ©m^^*^g$-B-fcIE@<h 1 2ram^OR«tl: 

7c. 

ftmvtc.-^kn.mz'D^x^mm 8 tiwi^cD^^ttgtgi^fToTci^ 
^, nm^mo. 695mAh> i v-i ? )vs (Djenmpjim 7 2 . 

7 % .h&o 7c 

ci^mm 1 6 ] -#m?fe 9 

^SSM 8 tmmiZiPmvrcIEU% 1 1 mm * Id. -fe;i/n — 1/ 
-*(TF40-30 I7#>IMI| (I) M)^13mm* 
fc #J 0 3x D , HifSf!l 1 2 <i:|WIil{cp^L7c«^®ffim^#f^^(CM 

3 0 ^^mjeet-s z t tcb 0 ^Sr-g-^^-a-fcc ±mxmmmm mfcm 

mm^^m^^tzlEmt 1 2mm*<Z>R«tf{CfT^feVi7cU^A& 

g^-^T^gi^ -e©i5 5t;t2^ig, 8 otto, s^mtum 
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JH, Sffi^SO. 6 8 8 mAh, 1 £ )\, @ O^Kii$ 7 2 
2 % fc. 
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if ^ <d m, m 



1. TfB-Jlg^ (1) TS^n, 5 0tPiT«#Ti65'ft>ttI 



tit* , r i ~r 4 «svwcii — hi, < i$mm<Dmm& i ~ s <dt )i 

3:7c«R' -O- (CH 2 ) „-T'i^n57;P3^y7Jl' 
(R' fi^^^^STcfiX^^S^^L-, n 1 ~ 4 ©MifcT 
) CtlU 1 , R 2 > R 3 £J;tfR 4 ©li-Ttl^ 2 m 

1. 1> i oH±iBT;m^r>'T;p^;PSTa5S. x «^itm^i:7c« u 

2. TIB-^iC (1) TiStl, 5 0t)KTWTife5^t>tt» 



CS:*. R 1 ~ R 4 tt5^ (C|^-feb<«Ma©^miCl~5©T^ 
£7cteR' - O- (CH 2 ) „-Tg$tl57J^ + i/7;i/ 
(R' te^^T-I/g^TcteX^^SS^L, n « 1 ~ 4 <Z>M2£T 
20 ) dtl&R 1 , R 2 , R 3 *5J:aCR 4 OVi-rtl^2fgI 

©S^mSr^^ L T t>#|fc>£ 7c 7c L , R 1 ~ R 4 (D f*i 4> ft < 

3. U^Ai&Sr^trili: StKit^i^oiai 1 JH£7c«fg 2 

25 3Siaa©^7jcm^^o 




• Y 



•••(1) 




-i + 



• Y 



•••(1) 



# 
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4. Huffi U 3 1 # L i B F 4 , L i PF 6 , Li (CF 3 SO 
2 ) 2 N, L i C F 3 S O 3 £tcl$L i C F , C O 2 T & -5 Z t 
t5i*(D|gii3 Jit 13 7k IIS¥fto 

5. t&B-f *>#*ttS#^)&*, #&ii©iiS#^T&S Z 

■?z>m$t<D®.m'm 1 4 mo^-rn^ 1 jsicia* 

6. a&ffi-r ^->#mtt^^-^cD 2 5 «c, imhz iz&nzttmn&i!)* 

5-5 OTi&S^t Sr^m^T^W^CQlgffl^ 1 6 £ 5 Jl© V»f 

i $£ 6 jg©^-rn#> i ^fcaB*©**«#K. 

9. S&E'f *>**tejfi|#7-j&t, TfE-flSiS (2) TSStl^^'Jk* 
0 — ^^HBtfeft 0. 3 «±©xt-*->x;i^i/> 

^STB&^nT&S^fi^ 2 0 K-hOJBa^fc^q&T?** z 

^-? H ^ ... (2) 

OH 

(5£*P, n tt 2 0 - 1 0, 000 ©ic^T. ) 

10. i&is-r *>*«tt*a^a«, re— «3t (2) t^^ns^u 

^^^ing 2 0 sktfDmft^it&mn&zz t zwm.£-rz>mj&<D 
mmm 1 ssb 6«©nfn^ 1 «£»«©#**#«. 
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-fCH 2 -CHV 
OH 



- (2) 



(5£*> nl!20~ 1 0, 000©&£^-r. ) 

i i. mm'(*>mn&mft^r&. tibs (3) Tssns^fitT 
ibs; (4) T^zftzmtiLt&mL. o%e;±^, a 

R 5 «#g&£7c«M&-« «<k**ai*jaRr. ) , R 5 Si 3 -| 

( r 5 ttffiBB t h c. ) , 7>;s, 7;^^75;i, h (or 

6 ) m -£ (R 6 tt&£8: 2~4©7;P+l/>g, m 1 ~ 1 0 0 ©M 

*&*t. ) , ^cbtKu >m^^w«^ eiiffn-g) i 2 



i 2. 2 5tHTTt#l?*5v:t§#ai:t 

z>m&<Dm.mm 1 1 1 qio^rn* 1 jgfcsa«©#;i<m#m 0 

1 3. MfBxan g^SEC^ R' T^^Ug. n^2TJ55;iii&# 

st t-r sit ^©isb^i i mfrzm i 2^onfft^ i ^{ciBm©#7k 

14. MfB-T * TIB — j&jS (5) T*£tl5 C t 

t -r a & i *>m i 2«on-fft*i «caatt©#*« 




CH 2 0H 
CHO— 



-(3) 




... (4) 



# 
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+ 



Et — X— CH 2 CH 2 OR' 



• Y 



• • • (5) 



£. e t «x^;i^s^icB*-r^o ) 

15. ifif3Y^ B F 4 ~ , PF 6 ~, (CF 3 S0 2 ) 2 N", CF 3 S 

o 3 _ . ^fc(icF 3 co 2 -tS5: t *%twi£-r zmj&vmwm i 
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(57) wm-. 



R 1 

R 2 — X-R 3 
R 4 



(1) 



SS&teR' -O- (CH,) n -T*I$n57;V3^>'7JV 
("R ' li^fJl'S^fc^xfJl'SS^U, ntel~4©^g&T 
) :n6R', R 2 > R 3 *3«ktfR 4 © ^T*i#> 2 ffl 
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m m m 
* a ~> ^ & i zfi$F7kmmn=.#inm tc mt % . 

z.<D-i *>&ik&w (d$>\z\$, mm.\z&\,*Thmft®im&&*>. m 

Z\(D£o ttWiMT, 1 9 9 2^fcWi 1 k e s £ laoTlS^tl 

\Zf3L-ofc 0 
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£<&<k stew*** ^ * yfemfoZftykmBn-frnmcDmBm. 

¥8-245828 ^£#8) , 2 0 - 2 6 5 6 7 

3^£r$8) &J;tf#f«iSK3 (#11 1 0 - 2 6 5 6 7 4 #&*8) T 

ffl P# £ & W & * b a V>£ V> 5 ffiB £&#-T * £ Bill X » 

<i * >mn&tft*. # < <£~f b x b * -5 1 v>5 ran t> & § . 

2 5 
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z^-Tzzt, tezzs^nzo^ *>®imfc&. ^mm\z^^xh 

SjLUjEb, #3B9l&^Jfcbfc. 

10 i. tib— *a:^ (i) T^$n, soiceiTtiftTSs-ft^tti 

(1) 



1 5 



20 



R 2 — X — R 3 
R 4 

C^*> R 1 ~ R 4 \zm— h b < (ilSO^^t 1 ~ 5 <D7 )V 

s&teR' - o- (ch 2 ) „-ti$ti57Ji'34 : ->rji' 
(r' j*^^;PS*fc»x^;ps&^b, n«i~4©SE»-c 

) £j*b> dtl^R 1 , R 2 , R 3 4 ©Vii"n*> 2 

©£#*3lt£J&j£bTV>Tfe#:fo;&:V>. frfcV. R 1 ~ R 4 © F*J '> < 

2. tie— «5£ (i) T^^n, 5otecfTt#-r$5'ft>tti 

1 -I + 

• Y •••(!) 



R 2 — X—R 3 



R 4 



25 Ci£*, R '-R 4 tt:EV>fcH-%> b < 1 ~ 5 <DT)V 
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*jvm. &rcUR' -o- (ch 2 ) n -T^$n^7^n^^>7;i/ 

*)Vm (R' «^^;PSSfc«X^;W*2r^b> n«l-4©^gfc-e 

) dftiSR 1 , R 2 > R 3 &J;tfR 4 ©v>fn*> 2 

<D&tfm&Mf&VT^Tbmt>fc^o fc fc b , R 1 ~R 4 OF^^75;< 

3 . *%?WLfr2> 1 £7cte 2 ©##*»«, 

4. t&IB U A&a*. L i B F 4 , L i P F- 6 , Li (CF 3 SO 
2 ) 2 N, L i C F 3 S O 3 £fcteL i C F 3 C O 2 T*&% d i £#tfci 
10 T 3 ©#2KS*i?St* 

-rs 1 - 4©ntn^o**«»R, 

6. ^->#«tti^^^(D 2 5 "C, 1 MH z tefc fr* 

5-5 0 Z. t&ftWLtTZ, 1-5 OV>fn^©*7K*D¥R, 

i^#f it5 1-6 

F n*5/7;i'*;i/^fif£R2l*tf:Ty & * £ i §Mit§ 1 - 6 ©V>"f 
20 9. WB-f i* * ft « TfB-$:£ (2) TiSnS^'JH 

© — m^1t\t±mifis W&^JVm&AO . 3 J^±<D^^F 1/7)1* U > 

i$#t it§ i~6 © ft a> 

-^-CH 2 -CHV ... (2) 

OH 

25 (5£*> n 2 0 - 1 0, 000 ©$c£^-To ) 

io. «rflB-r*>«*tt»^^3^, Tia-isa (2) 7?*sns*u 
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^sp^M^S 2 o £A±£>iti#^ft;-&t/-e&3 Z. £&WWLt-?2> 1-6 

m >r n <e> # 7j< m , 



10 



1 5 



— fCH 2 -CH-)^- ... ^) 

OH 

ntt20~ 1 0, 000 (DWl&tkT . ) 

i i. Mia-r *>s«44ii5#^\ Tisa; (3) T^snsmft^T 
fast (4) T?jj*3nam&£*^i/, ^fi*soio%K±^, a 
ay>^, ^«m*fe«fim-ffij^{b7jcm*> R 5 co-l 

r 5 ifcfc****^. ) , R 6 si 3 -i 

(R 5 «Ml2ti^c 0 ) , T)\>*)V7 ^ y S, h (or 

6 ) m -36 (R 6 tt^*» 2~407;l/^l/>I, mte 1 ~ 1 0 0 ©I 
OHM 

— CH 2 tH0 w 

)H 

— CH 2 CHCH 2 0— - (4) 



§ 1 — 1 1 OViTtl^<D#7KS^?R> 

1 3. MfBXj^ g^H?, R' /^^l/g, nj&*2T?&SJlfc&4# 
WLt~?Z> 1 ~ 1 2 ©V^f n^©#*«#», 

20 14. MIB-f *>&m&&, TfB-^^ (5) T^$n&e:££#i$[ 

t-r-s i-i2 © vi-rn^o#7K«^R, 
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Me 

-X— CH 2 CH 2 OR' 
I 

Et 



(5) 



15. MfBY^\ B F 4 ~ , PF,", (CF 3 S0 2 ) a N", CF 3 S 
O 3 " , $fcliCF 3 C02"^fe5^tS#iit5 1 ~ 1 4<D\,**f 

is #7R«8?St — o t, mib**«»k*«» 1~1 5©^f n 

^ fg iSL & £ ft § -f * > ffi * # t -T * > « « 14 US # ^ t * * t* # tK 



25 &w&nm-?%fcib<Dm&(DMm 
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1 -j + 

••a) 



r 

R 2 — X — R 3 
R 4 



s CiS*, R l ~R 4 tt3v*tera — %> u < i ~ 5 <D7 )V 

*)VM, £fc«R' - o - (CH 2 ) n -"C«SnS7^3 + 5/7;P 
(R' «*^;i/g£fcfc*X^;!/g£^b, n^l~4©itT 
) dtl^R 1 , R 2 * R 3 cfecfctKR 4 <D^Ttl^2i@ 

©S)5tl$f^lT^Tfeit>&^. fctffb, R l ~R 4 <Dft'J>t£< 

is R 1 ~R 4 O^T5:< 1 ^«^^JVS, ifMSfctt^a fcf;i^ 

Sfc, R' -O- (CH 2 ) „-Ti^57Jl/^->7J^JH 
20 tlTtt, ^ h^SfcteX h*ris*^JVm. * h * *S S teX h 3r 

h^y^afcamttf sn§. ±tBn « i ~ 4 ©sert?****, -i* 

25 R 1 ~R 4 ©Vifn*» 2 ffi©£#3&*7B*fcbTV*3fls£-«l£ 
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u s^stts 4m&x*~v &ns, 

til ill, ±IER' «J^^i"C»D, n^2©^h^ 
->X^;i/g£4>&< tfel^ftS 4»7> ; EXtf A^a^ife**. 

yX?JHSf f 5TIB-ft^ (5) 7?*Sn54»i, fc&tfKB 



Et— X~ CH 2 CH 2 OR' 
Et 



_ + 

Me 

Me— X— CH 2 CH 2 OR' 
Et 



(5) 



(6) 



E t ^X^;H^ji5(cT5. ] 

is F 4 ", PF 6 -, AsF 6 ", SbF 6 ~> A1C1 4 ", HS0 4 _ > C 
1 0 4 ", CH 3 SO s -, CF3SO3-, CF 3 C0 2 _ , (CFgSO 
2 ) 2 N", CI', Br", I -m<DT~Jr>%m V> 5 H £ tf>* T # <5 > 
ffiBfl^Sfcjett^fc**-!-* fc, BF 4 ", PF,-, (CF 3 S0 2 ) 
2 N~\ CF3SO3-, CF 3 C0 2 -Sffl^5Ci^^SL/^, 

20 cnf.Offt'b, -ft>tti#O|!iI&J;i5i<lTiR0i 
V>tt*S«>*£^'3j&3&>S, (CF 3 S0 2 ) a N- & Mte 2> Z. tifiV? 

&v<, $nt* tnm&ifim<* p f 6 - «fc 0 %7k<o&w*&n\z < < 
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&T<Dfc&yo (7) ~ (19) Wm-f^n* (Mett/fJH, Et 




OMe 
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Me 

/ 



Me 



v Dr 4 

OMe 
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(CF 3 S0 2 ) 2 N' 



(7) 



(8) 



(9) 



(10) 



(11) 




OMe 



OMe 





(14) 



(15) 



(16) 



(17) 



(18) 



Et. 



Et' 



Et 




,OMe 
(CF 3 S02) 2 N- 

OMe 
(CF 3 S0 2 ) 2 N- 



(12) 



(13) 




(19) 
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±$CD£5K:UT#£nfc4$*7>^~^AA^< 

AT4ftSf«i*ff Vi, 4&7 & LtzWi. $77y 

ft***tS**tTS»«*#*:i:)J«-p*S. £<£>#&&. 4i 

£7c, BK 4^*7,*- A&£^j£-f S 

4»7> ; E~£Aifrll«, 4|i*7*-7AA7< H (it 

20 V* o 
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3ft>5, -ft>iH4il^tL'T, 2 5*C, 1 MH z fc*5ttSJfc«i* 
5 ~ 5 0 > #1:1 0~5 OOfe0^ffl^5il bV> c 

* ^ 7 ;w3r;i/ (b) t*'>7JP*v>^Kl^u tf-;w 

7J^-JHi#, (c) #U ^'J S'F-JVKSte, (d) ->7;s 
25 Bm-ffi^fbzKmS^W^y If ri;PT;i/n-;Vif«#:, (e) ^pJM 
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$?£b<te2~2 o 0 =e;nilfeflE*« 2i0/h$^i^, 

to ±C (b) ^^>'T;P*W>»^S©#U \±~)VT)Vn-)lffimft 
tltlt ^^^JdTIB-fiS^; (2) T^^ns^'J tf-^TJVn- 
;Vffi&tt5¥Hl^S 2 0 &±(DB5#^ft^%fc43 tt&±f3tf U 

-fCH 2 -CHV ... (2) 

OH 

(5£#, nfc£20~10, 0 0 0 T$5 ut^Jf * L V>„ ) 
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b < « 3 0 £ * b <IJ5 0 &-h©iS&a- : ?flS'&4&fc*5V>T, 

S^l£<2>± Rite, JfcO mVite^^#mT^ <k> 2, 0 0OKT, «k 0 
fftl<tt5 0 0 J[^~F> iC 2 0 0 ^TT&& 21 bV>„ 

#«*9 8 : e)v%^±<D^ : e^ y — &mm°v$>z&> z.n\zmfet£ 
n5fe©T»!&:<, ±iam¥^a^^igffl^^feb, #uif= 

b<«3 o^e;i/%^±, cfcD»*b<«5 ot;vxa±i»$nTn 
±ib (c) #u Ttaa; (3) T^snsm 
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14 

& A#&£V>5) £, TIB^ (4) T^£*l3#& 

CH 2 OH 

— ch 2 Iho — "' (3) 



10 



1 5 



20 



— CH, 



)H 

:hch 2 o— "' (4) 



- 1 , 2 -7 p a/l>^^--;i/^S^$-&^> £ £ fc: «fc t> 5 ^t^tf 

0l£(TiST^5, ^n&§¥fi©^IH:tt, MttSl'J^'J 

ftTtpOlAm&tBmtiLZKDtkmte. ^Jl/JtTA : B=l/9~9/ 
1, ^SKtt3/7~7/3T?^5. A, B*fi©lUSIltt 

- (GPC) ^l^fc#'Jlfl/>^ l J3-J^l0ii^^i 
(Mw) OfiffrS. b <»2 0 0 ~ 7 3 0, 000, <tD<?SK»20 
0 — 100, 000, $SCff*b<ii 6 0 0 ~ 2 0, 0 0 0 ©feO 

Sfe, st^ftTmtk (Mw/M n ) *U. 1-20, £19$? 
SKttl. 1~1 0t^§. 

Htl^fBi^fr^b^rtf (a) ~ (c) «, ^^tR^S©-^ 
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i o <D#m&&it\zm&-mfc<£*#&* r 6 co-i (R 5 «^m 

x^;w», ^nif^i, -rv^ohf^g, 

z<Dm&. ±mmft?4k&® (a) ~ (c) (Dfcwtm&m&w*^ 
ifim&z) tab. i&ffinmoftfr?'? h u v ^x^t^c o av*, & 

20 c£ <5 o 

±i2iS#^Mb£-ti (a) ~ (c) ©st«¥*-htfafc«>te«. 

->T;i/^l/>m^it^i^^ : ?'fb-&^ (a) ~ (c) 7k^SKJ&tt 
(Dfc&yot £SJft$-fr£ ilttiO, H <D i« # ^ -ft 7K 1^ £ ^ 

i ~ i o <Dftw&2Lrc\*wm-'mm<£fcm&> r 5 co-s cr 
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mfrTit&yo (a) - (c) fc^TKtt, mm®i*tt*-?z>M 

£ K fit , ±tRmft¥{££r%KDJkWt&&/\uy>m : ?* R 5 3 Si-l 
R 5 3 S i-ltltlt R s&fikmm. 1-10 (#3= b < & 1 ~ 

U ;* 5=- ;P >- U fr&ifift £ b V> o 

±IB (d) ^TySB^-ffi^'fbTK^Sg^l^U Hn;i/T;i/n-;i/ 
TOtlttt, ±j£<z>-fls:5£ (2) T*$n5^4>}c^Ulfn;v 

o 

m\zisy j x^jp# u t* -;v7;i/3-;i/#Wil-r & & „ 
±ts (e) «k^ratt*u^i^^>»iBtuTtt, (a) #u*-;i/ 

It-SMii. (B) ^iJ-fyS/T^-hflS^ftt, ^Sfc^SCT (C) 
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00-5, 0 0 OT^SCi^tK, «fc9$?£b<f±l, 500 

~3, ooo-r^^c # u *-;Kb^«©»c¥^» : ?**«^$^'^* 

s fi«<Z)Sl£^Jt#b, #sn^^pJM14^U ^lx^>#Ig©^jt^^ 

^fnfe J I S K 1 5 7 7 K^$lbT$lJt bfc7fc®£g 

(B) MO^HV^T^-MMtlTH h'JV 

o >i?^V'>7^-h, 4, 4' -?7x-JM^>^V'>7*-h, 
p-7i^l/>^^V'>T^-h, 1, 5-t7fV>^-fV'>7^ 
- h, ^i/'Jl/>^Vi/7^- V->7^-hi, 
'S^U-^^V'^SM V->7*- h, 'fV*0>^V5'7*-h, 4, 
4' -5^>* D^\^r'>;i/^^ >5M V 5/7*— K TRSHb^i'U l/> 

is SM V ~>7*- h<f©J»«&3K*fcW:»5ll^^-f V 5/7*- 

^ e> n & o 

(C) ^©MfafiftJ £ ITI4, -TV^7^-M^J;^«fe© 
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m*-\i* ifi/>^U3-^ ^ntii/v^'jn-ji/, l. 3- 

U 3r — )Vfc&M l 0 0 SSB&fc** IT (B) fifc#©5tf u -f V s sr*> — 

y\t^m* 5 ~ 2 o o a»^, $f^u<«2o~ioo m*a&«p b» 

(C) J&#©il#fi3iJ£ 1 ~ 2 0 0 SS8B> 0£ L < ft 5 ~ 1 0 OS 

is K±T?ittwbfc^ i ©***«?»Kift, u A^^mip-rs C £ 

JB V> 5>n^>^^]©S^ © U 5=-^ A&Srffl § £ t^Tf 5)6^ SFlffltt, 
^*>tttt#^©«^S^«fctf#*a^*#ltt"*£, L i B 

F 4 , L i PF 6 , Li (CF 3 S0 2 ) 2 N, LiCF,S0 3 Sfctt 
20 L i CF 3 C0 2 $I^51i^tl^. 

§ *>©TfcJ:&V>;&*, 51^, 0. 05~3mol/L, SfSKttO. 
l~2mo l/LT&So 'J^^AtflDlfi^fitffSt, «m©-f 
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C) , X^l/>#-#*-h (EC) , "7* 5^1/ 
;^W>*-^^-h^, t*xl/>*-^^- h (VC) UEifimi 

(DMC) , ^fJVXf ;l/*-^^-h (MEC) , 5?X^;W;*J-# 

(dec) mwr )\>* h^^tfe.ns. 

e>n& 0 u >iexx^;i/i: its, 08*. u>*hu 
u>sih'jxfjk u >^x^;i/> ? ^^>'V, u>m> ? x^;i/ 

ij7;i/tnih + i/ - l, 3, 2 - 3ft >- 2 -Jr>, 

2-/h^'>Xh + '>-l, 3, 2 - Vj-^-D-frX*? >- 2 -3r> 
25 K±|ftiWbfcJ:5te*56W©#*«»RfcJ:n«, Br Jfc © ^ * > & 
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«3t^^^$ns^e>, <fc D—H««Ht©J§m##ae# £ 

i m&±m?&<t&®\zfa&x±mvrcmn&mft?ik&®&WiiMi'-i: 
= ^7c^a«3t^> z<DMfrT4b&m<DftTmtfftn.\zmfr-3^fr* 

ffiSltAitifr^^ @ (semi-Interpenetrating 
Polymer Network; (semi-IPN)) 
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tf^JSteteiSa^*: life, ±IBfg 1 ©**t»lT^W 

io C< :*>Sflttti«#^/EJfctt:=:fi«&£&W*$"Sfls£*0 =o. 0 0 
1 ~ 0 . 1 , # Id , 0. 0 0 3 ~ 0 . 005 

h^">hUXf 1/>^U3- ;i/ , * ^ * u ;* h * 

#'jlfl/>^ | j3-j|/ (¥*^#^*2 0 0^ 1 2 0 0) *©7^U 
>iHt«»fft^*iSi^Ts em i - I PNiil&f^t§i 



:T/JP2003/011978 



£ U 'Jlfl/>^'J3-^ 200-1000) , 

y^^^U^il, 3-^I/>yj3-Jh 5?*^£U;H£1, 6 

^ ^ U ;W*#U ^Ot!l/>^ij3- ;i/ (^^^S 4 0 0 ) , 2 - t 
Hn^5>-1, 3-^^^^JD^'>^n/0, 2, 2-tfX- [4 

- (^^^Un^r^xh^J/) 7xx;i/] ^n/t>, 2, 2-t£X- 
[4- (^^^Un*'>xh + ^- ^xh^-» 7i-JH ^u/i>, 

2, 2-tfX- [4- (^^jD^>>Ih^r'>'#'JXh^'» 7 

xx;U] /D/t>, U ;HtxfI/>^'J xi-;K ^T^U;Hfe 

z y ;vaft* u x^v/>y u 200-1000) , 

U tf 1/>^U xi (¥*§#^*4 0 0 ) , 2 -kFDt-> 
-1, 3-^7^jD + '>^P/t>, 2, 2-fc*X- [4 - (7^U 
P + 5/Xh^» 7xXJH ^DA°>, 2, 2-k'X- [4- (7* 
ijD^i/Xh + i/ • ^Xh^'» 7ix;i/] ^D/1>, 2, 2-tfX 

- [4- (7^Un + '>xh^>"#Uxh + i/) 7xx;i/] 7un 

/Oh'J^^^'JIz-h. Th7/?a-JM^>hU7^Ul/-h> 
f h7^f n-JV^^>fh77^'Jl/-h, TK^tt^ 1/^ >z?7 9 

^/-;i/7^yi/-K ***jp^^^ d^>* i?x>i?7 ^ 'Ji/- 
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S. 

tyv-tittt tib-is^; (i 5) ti^ns^ut^^TM 
(i 6) ifssns^ut+^yMu^^s^ttat/xxf 

R e O R 7 O R 8 

H 2 C=C-C-0-fCH 2 CH 2 OV<CH 2 CHOVC-C=CH 2 - (15) 

(fib, a*, r 6 ~rm*. *mm?. &it\t*?-)im. x^;vs, 

n-yntr;VS> i-^alfJI/i, n-^^;i/*, s 

t -7^)\<mm<DWimwL 1 ~ 6 , #i:i-4©tj^;v 

R 9 0 R 10 
H^^^-O^CH^OV^CH^HCHrR 11 - (16) 

(fib, r 9 ~ r 1 1 > frmm^. %.t£\z*?')vm, x^;w 
s-^^;v«, t -??-)vmm<Dm.mm. 1 - 6 , #i:i-4©7jv^ 

O^B^l <Z)^#£#§£f & t><Z)T& t) , ^*b<«R 9 ~R 11 
±135: (15) IZ&^T, #I*.fc£, X = 9 , Y = 0 , R 6 = R 8 = 

5 cH 3 ^*u<fflv^n5. — ±135: ( i 6) ki^t, m*. 
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24 
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«A=2ffc»9, B=(K R 9 = R 1 1 = CH 3 ^»^L<ffi^e»tl 

So 

t^uifaD, semi-IP N #$& © = &7G$R«* y h7-^I 
lit, ±ffl# U t^V7Ml/>^§tttS^XXf^ 

(^iXTM^ft/t; iXrJUb^ft) =0. 1-2, #C0. 
3-1. 5 C^XXT-JWb-S-tJ/ h U XXx;Hb-&«n =2-15, 
# tC 3 ~ 1 0 

© 46 m ft ifl m m « o m m i«j ± t v > a & & s jt, t 0 * u v> „ 

JK±K9ib;fc«k'3fc:, *»«©**«i»Ri, SfSttrl^^f 

2flK±tt5t)0Sffl^5i:it»l:, ± ft L & i« # ^fc «& 
£ fc^irmj£4&£IH'fb£ii-fc*#Ktt» s em i - I PNlii££> = ;& 
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& JB ^ & t> © T? » § . 

^iS^^oi^tiTfi, stua* Kf&> ii^. 
±!BK*Rtt#K:fcJ:S*#£asin?-* &« 
>^7y^, >C7-f ^ili, 3e&H», AitH$h 
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bttfflv^ci^tf 5, £n £ cd 4> *e , ft — at y ? <d — 

0nm~10#m, jf?St<ttl 0-1 0 0 nm, <kD$f^b<«2 
5 0~40nmT&D, 1 / 5 0 0 0 ~ 

1 / 2 > 1 / 1 0 0 0 - 1 / 1 OTS^ctW^l^, 

TO. 1 ~ 2 0 a*gB, b < « 0 . 5~10liai?^?», 

is u;i/^> #u-r^F> stofc!^, Hfttr^^, 

Wte, /HV^-^UT-tlt, (I) TflB5£i&> e>3fc»fclBfis|s 
5&tl5O~800 fiS% ©ISfflT'&Sfg&RrSIttJtrif , (I I ) 7 V * 
^flS^****^* 1 ffim&T, (I) , (I I) ©2tK±$ 

±3B (I) ©S»RTffltt#rott, TBaStf* 1 
5 0-8 0 0M*%©i&fflT&0, <£t>$?£b<te2 5 0-5 0 Ofi 
$ £ \Z.n £ b < fet 2 5 0 - 4 0 0 SS%T&£o 

BK-TfflSg = — — — — X 1 0 0 

2 o^ci?si»®sjSicjgssi«)iai5reii4gtii§©sa (g) 



±tB ( I ) ©MV^-jS'J^-tbTtt, Tta-i&iC (17) T 
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jj-fCH^O 
0 



(17) 



-J s 



(5£f, rte3~5, s«5«±©It^^t. ) 
VK\Z, JtfS (II) (DAW ^ U 7 vm&Mft^tt 

WtlTB, # U 7 yfbtfnU ^> (PVDF) , :7ytet! 

5 - U^t^ + U-^rfnyD hf U> t<D&m-£>& CP (VDF-H 

fp) ] > 7 v it tf ~ u "fy tm.it 3 7 -wti? > t <d^m^# 

CP (VDF-CTFE) ] < fflVi &n«. £n£<Z>ftT 

500, 000 — 2, 000, 0 0 0 b < , J; D $? * b < 

& 5 0 0, 0 0 0 - 1, 500, 0 0 0 TS5, liWHi^'J^ 

zm&o/to^-tfu T-©msp««, _LiBift*jR*r*5U o os 

is i^H^tt, 0. 5~2 01135, 1 - 1 0 M*8BT&£ £ 

20 of <2> o 

25 3!OS«#:^^^-r^>IE • fi«£ lilt mfa-SJ!*WN 0 
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£7c, 3@£>JP£ £ bTte, 1~ 2 0 0 Mmigt^§^\ ft IS 

is *-#>^<^*-, AiSH», mfc^? 

v^ci^^-e^^o une.opfT'b, x — > 7 ? v ? <d —m°v & z> 

0nm~10/im> ff* l< tt 1 0~ 1 0 0 nm, i^tl<»2 
0~40nmT$D, ±IB?S14^ <D¥-i%%L&<D 1 / 5 0 0 0 ~ 

1 / 2 , #1: 1 / 1 0 0 0 - 1 / 1 0t$5oi rfW Sb^. 

25 i«i«tt#4J»*«S#tt5i:, ±i37g4££* 1 0 0 b 

to. i ~ 2 o m*s&, b < & o . 5 ~ i o mmffl-e&%o 

tI/7^>^Hf, P T F E y 4 JVA* ^77H, 
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X7xmm<z>mpffi,> ^rc.nz.n^^m.^t>^xm^m\zm^.vrc 
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tl^* bT&5 feWSrffl £ t^T^^o 
£ \z £ X) jEM&J&J&'t % Z. t fcT^So 

- y trfrm&m z i^T^^>. ;in e> <z> * t *> , t;u 

»flS«0 tl/TJt 0(1 *J£, LiCoO r LiMn0 2 , LiMn 2 
i 0 4 , LiMo 2 0 4> L iV 3 0 8 , LiNiO r Li x Ni y M x _ 
y 0 2 (fib, Mtt, Co, Mn, Ti, Cr, V, Al, Sn, P 
b, Z n;fr£8fcfn£^fc< £ 1 «&±©&JR7G*&*b» 0. 0 
5£x£l. 10, 0. 5£y£l. 0 ) mwm Iff 6 tl § . 

iE@ffl A-r ^-a&jfcttfctt, ±^oa-t >^-»m*j;^ 

>Uv9. *-3j?>^-<X*-, ^m^a, ^&Sltt, AjtHt&te 

iiHiEMA-r >^-m^#jfc43iiT, A-r >y-#u "7- 10 0 
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mm&izMLxiEmmmwoWitomfe 1 , ooo~5, oootis. 

$?i;L<tel, 2 0 0 - 3, 5 0 0 li^T^D, g II <£> gs til ft fc£ 
20~ 5 0 0 M*3B, b < 5 0 ~ 4 0 0 SSSBT&So 

5 <D^»Pfl® & b < teJtM£, AM >^-#U^-<i:Jl1!?£^5t£££ 
LT^tfillSJB A-f >^-IW$If IT^SfcOTSS, 

±mM.mmmnt its, y;i/# u&m, y;i^ u-&&> u^^a 

-f 3->£®/§o • #tffl-r SJlgH^ 8 , 9, 10, 11, 12, 13, 1 

4, &£tfi 5;&£<D7ciSi^£M&*i£'>&< lmoWtikW, mit 

Z\<DM£t. 7;i/*'J^MtbTli, Li, Na, K^^^tfetl, 
7J^'J^I^^itTli> ^^.^SL i , Li-Al, Li -M 
g, Li-Al-Ni, Na, Na-Hg, Na-ZnlW^n 

25 So 

mWtitW (S n S i 0 3 ) , U^AlMtlfX^X (L i 3 B i 0 4 ) 
Uf?A^t:M (L i 2 Z n0 2 ) £*l3o 
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mC<mfcV9£VXfe* V^V&mitm; (L i X F e S 2 (O^x 
^ 3 ) ) , U 9-? J±m<tM (Li x CuS ( 0 ^ x ^ 3 ) ) 

5 L i x M y N (M=Co, Ni, Cu, 0^x^3, 0 

y ±S 0 . 5 ) , U ?V &&&<k® (L i 3 F e N 4 ) &ifi&Vf 6ft 

SCt^TfS, iitfilttt, ±jfi©IE«fflA-f 

±!BH@fflAM 43 V>T, AW >^-#y^- 10 0 

is S*a&fc&bT£am*&K©SS;bQ*« 5 0 0 ~ 1 , 7 0 0 ttai, jf 
£b<« 700-1, 3 0 0 mS8BT?» D > 2»«*T©^J0*tt 0 - 7 
oa»SI5, 9f £ b < » 0 - 4 0 

±iBA«/BAw >^-m/&m it^jEii aw >^-m/&#j«> a 

20 fe£, N-^^;V~ 2 -tfDU H> (NMP) , 5?^^;V*;VA7 5. 

ft^o £<Di§fr, a-tfcifcos&flnaw:. iE^ffl*fc«^«8fflAW >y- 

&J$ft 10 0 II^CMI/T 3 0 - 3 0 0 fi»3BHST&&o 

lE*$3J:tfA*£*mfc-r*#ife£bTW:, »fc«RSn& 

-2 0 0 u m, #K: 5 0 - 1 5 0 /im®^- ^ff^C^J^T^Clt^ 
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i/-^ &iE@£iig £ ©mm mn^miz^mvtc^. #7j< 

35 o 
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.OMe 



(6) 



^Xf;V7 5 > (W*fc¥ («£)«) 100mli2-^h*-/I 
D h* (Hm<b^ («£)») 8 5ml <h£2i-£U, #£>*lfc 

£<Z)P#, rtffitt, 0. 127MPa (1. 3kgf/cm 2 ) 

(jtOifb^xn <«o g) 56 g&mmvrc7kmm2 o om 1 £jn&, 
io (fn^^^xn <«o m) i o om i sip^jsm-rsjftfps 2 mff o 

is ^0fb^^^*2-^b^r^X5 1 ;i/> ? X5 1 ;i/T^>T^§Jli:^ 1 H- 

#e»n^c 2 h^ri/X^^XfJl/TS > 8 . 24g$fh7k 
HC77> (fnftlMXi! (80 K) lOmll^lb, *#T, 3 
(U^illi (80 S3) 4. OmUiD^fc. 3 

ffe.nfcHB^^x^ (fn^^mx^ <«o «) - 

KftuT, 2 h^->x^;i/^x^;i/^^;i/T > ; ex^A3 
25 15. og*iS*ioomi fci&fl?b, <HJfcrts3* (80 
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3c (2 5t) (6) §12. 39g#feo 

[^M2] j[b£^ (li) <d-&i& 



<#o st) 5 omLciii/fc. cinfc h u 7)v#n >m^ ^ h 

(11) 5:6. 8g#fc„ 

#'Jlfk>^ l j3-JH 0 0 0 (PEG 4 0 0 0 -S, H^MbJ&X 
^ (80 S£) 6 0. 2 0 S*g&£> 4, 4' -^7i^M^>^ 
V~>T*-b7. 8 4«*g|5^§{±jA^v ^^^.^T, 120tt2 

R#^iti$> ii-a-bfc^ i, 4-y^>> ? ^--;n. 86m*^srjp 

Jfcggfr S5i D Hi 1 0 0 'CT 1 2 B# F^ni&l^ 

nzntc^v ^ ymmvmmy-izftTM. (mw) «i . o 5 x 

1 0 5 T^ofc, 




(CF 3 S02) 2 N 



Me 
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8 g ODk h* zs?U HJl/t;>D-X (tJVIIS (MS) =4. 
6 5 , B:£W>i (*) S3) 54 0 OmL07i"J D-h'J ;W£!H»£ 
it, 4 Sft% OTKm-fb^- h U V&7kmW. lmL£;&Q;tT3 0tt4^ 

#5»nfc->Ty x^;Kbt Hd + ^^d If JVtJVn-7, £7niii##T 
is y Zf^\t 9 4 £ II feo 

[^^5] ^-^->T;i/^ix>^i!feM^ u ^zijkTJk^zAM^ 

5 0 0, tfn;PT;i/3-;u^^= 9 8 %^A±) 1 0 S»g|$ <h 7-fe h > 
20 7 o M*g&£ &<±&fr, MftT^ykMikl- h U #A l . 8ia»SB£ 

fee ii (Dmmiztfv > F-;i/ 6 7 mmm^rt h > 1 0 0 mm^\zm 

Sitfco KJfciS&7^, j*Jf$jt»Si#'J7-*Ji!tlll/T<50 , e, 
25 ^-©2£|S$^£iia?>T7.R4 0 0 mSS&iCi&^L, iiT^fPbfct> M 
Mil, »«**fi«*l/T5?k tf;wt#U k'x^7 

PVACD#t^fi«4 4T$!3, if U H -;HIMi<E># 
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m) PVAC^fi^fitt 4 4 + 7 4 nT&£o Ctlt, 1±&fr<D 

p v ah t# e>nfc^^%©m*<h^ i b tic it, uta b^¥^© 

^EJI/figlS (MS) n=0. 7 4*r^ofeo 

— ^, 13 C-NMRX^nJi' (Var i an VXR 300 
NMR spectrometer^^ i&J£D 2 OTDEPTi 
5£) %%L\Z, *S«0PVAft*0-C'H 2 -C (OH) H-P- 
~y b<DC* %-tf>i'tfi-)\' 1 &fe (A) -£0fl&<E># — 

-rjvmm (o i^jt^/O^^^fc^^^^Bms (ms) «o. 9 
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